Netrin-1 functions as an attractant or repellent during axon guidance. In the visual system, netrin has been implicated in retinal ganglion cell (RGC) axon pathfinding. In Xenopus, netrin attracts RGC axons out of the eye but once they reach the optic tectum they are repelled by netrin suggesting that netrin may function as a target recognition signal in the brain. Here we examined whether netrin-1 is involved in wiring events that follow successful axon pathfinding by examining netrin's contribution to axon arborization and synapse formation at the target. Expression patterns of netrin and its receptors in stage 44/45 tadpoles, when RGC axons actively branch and form synapses, supported this possibility. Time-lapse confocal microscopy of individual RGCs co-expressing GFP-synaptobrevin and DsRed2 demonstrated a role for DCC-mediated netrin signaling in synaptogenesis and axon arbor growth. In controls, RGC axon arbors become morphologically more complex by the dynamic addition, elimination, and stabilization of presynaptic sites and axon branches. Microinjection of netrin-1 into the tectum produced more dynamic branching behavior which resulted in a significant increase in total axon branch number by 24 h relative to controls. This increase in branch addition was paralleled by an increase in presynaptic site number that was maintained through the 24-h period. Microinjection of DCC function blocking antibodies prevented the increase in branch number and axon arbor growth normally observed in control axons as well as the associated increase in presynaptic site number. Dynamic analysis of axon arbors demonstrated that the effects of anti-DCC on axon morphology and presynaptic connectivity were due to a specific decrease in new branch addition within the entire 24-h imaging period. Together, these results indicate that in the absence of DCC signaling RGC axons fail to branch and differentiate, and support a novel role for netrin in later phases of retinotectal development. Parkinson's disease (PD) is a progressive neurodegenerative disease that is pathologically characterized by preferential degeneration of dopaminergic (DA) neurons of the substantia nigra pars compacta (SNc). The observation that the degree of terminal loss in the striatum appears to be more pronounced than the magnitude of SNc DA neuron loss, suggests that striatal DA nerve terminals are the primary target of the degenerative process and that neuronal death in PD may result from a ''dying back'' process. Recent studies from environmental toxicology and molecular genetics showing that midbrain DA neurons are particularly vulnerable to microtubule-depolymerizing agents suggest the involvement of microtubule dysfunction in the pathogenesis of PD. Here we show that disruption of microtubules in dopaminergic fibers by intrastriatal injection of colchicine (COL) induced degeneration of DA nigrostriatal pathway. Microtubule disruption caused by unilateral injection of COL blocked the retrograde axonal transport of fluorogold (FG) that has been previously injected into striatum, though the anterograde transport was not simultaneously affected, as indicated by HPLC and immunohistochemical results. Furthermore, COL-induced pathological changes were associated with robust glial reaction, which may be conducive to the degeneration of nigrostriatal DA pathway. We also found apparent behavioral changes induced by intrastriatal injection of COL as evidenced by the side bias in spontaneous turning activities and apomorphine-induced rotational behavior. Together, our results provide in vivo data lending support to the concept that microtubule dysfunction may play a significant role in the demise of DA neurons, though glial reaction may be involved and contribute to the degenerative process. Moreover, intrastriatal COL may serve as another experimental model of PD, given the substantial loss of DA neurons and the emergence of obvious rotational behavior. 
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